10-4
higher than 8 ug/g were toxic and killed the rats within the first
month.  The rats fed the two lower levels survived for more than a year.
Autopsies and histological examinations performed on 1,123 of the rats on
various dietary treatments provided no evidence for a carcinogenic effect
of selenium. Forty-three tumors occurred in 88 of the rats fed 50 or
100 yg/g of AAF diet without added selenium; the rest of the autopsied
animals exibited 20 neoplasms, randomly distributed, regardless of the
level of dietary selenium. Although there were no hepatic tumors in any
autopsied animals that did not receive the carcinogen, approximately half
of the selenium-supplemented rats that survived for more than 9 months
had hyperplastic lesions in the liver, whereas none occurred in the
controls.
In another series of studies, Volgarev and Tscherkes (1967) measured
the effect of selenium in 200 rats, but they did not use a selenium-
free control group.  In the first experiment, 40 rats were fed selenium
as selenate at 4.3 to 8.6 Pg/g of diet. All animals developed liver cirr-
hosis, 10 had neoplastic tumors, 4 had precancerous lesions, and 9 were
unaffected.  In a second experiment, only 5 neoplasms were observed among
60 rats.  The third experiment failed to produce any tumors in 100
animals.
Schroeder and Kitchener (1971b, 1972) studied the effect of se-
lenium supplementation (2 to 3 mg/liter in drinking water as selenate
or selenite) in lifetime experiments with rats and mice.  Neither form
of selenium affected the incidence of tumors in mice, and selenite had
no effect in rats.  Specifically, no hepatic cirrhosis was observed.
However, following an epidemic of pneumonia in the rat colonies, there
were 30 tumors in 73 animals in the selenate group, but only 20 in 75
animals in the controls.
Antitumorigenic Effects. A large accumulation of evidence indicates
that supplementation of the diet or drinking water with selenium protects
against tumors induced by a variety of chemical carcinogens and at least
one viral agent (Table 10-1). Although most investigators found that
tumor incidence in the selenium-supplemented animals was approximately
one-half that of the control animals, Schrauzer et_ ajU (1978) reported
that spontaneous breast tumors in female C3H mice were reduced from 82%
in controls to 10% in the selenium-supplemented animals*  In all but two
of the experiments, comparisons were made between controls receiving
diets with nutritionally adequate selenium levels and test animals fed
diets supplemented with selenium levels 20 to 50 times higher than the
animal's requirements.  In the remaining two experiments, Harr et al»
(1972) and Ip and Sinha (1981) used selenium-deficient diets and demon-
strated beneficial effects of selenium supplementation at levels close to
the physiological requirement. Of special nutritional importance is
their finding that the incidence of tumors induced by 7,12-dimethyl-
benz[ajanthracene (DMBA) was enhanced by diets high in polyunsaturated
fatty acids and by dietary deficiency of selenium.  Supplementation with
physiological levels of selenium (0.1 pg/g diet) resulted in protection
against tumor formation (Ip and Sinha, 1981).

